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This project sponsored the org__zation and hosting of a workshop for science writers to
learn about the physical natul'_f and impact of space weather. Several of the nation's
foremost space researchers who have particularly strong skills in articulating information
about space weather and its potential impact on society participated in the workshop. These
individuals include: Dan Baker, Howard Singer, John Kappenman, Joe Gurman, Jim

Green, Janet Kozyra, Tim Killeen, Ray Roble, Lou Lanzerotti. The workshop was held in
Ann Arbor on Feb. 23, 1966 and the agenda for the meeting is attached. Pat Reiff had

planned to attend but was unable so her presentation was canceled and Tim Killeen made a
presentation in her place. Mario Acuna was unable to attend and Jim Green attended in his
place. Ray Roble attended and while he did not make a formal presentation he did
participate in the question and answer periods and in the discussion.

The news and information service of the University of Michigan assisted in preparing a

mailing list of the nation's major science writers and undertook the mailing of workshop
information. About 50 news writers were notified about the workshop and 7 reporters

attended. The attending reporters were: Jon Van from the Chicago Tribune, Madeline
Nash from Time Magazine, Matt Crenson from the Dallas Morning News, Nancy Ross

Flanigan an independent writer, Karl Bates from the Detroit Free Press, Dave Thomas from
the American Geophysical Union, and Steve Marin from Goddard Space Flight Center. A
number of other reporters contacted us regarding the workshop indicating an interest in the

subject and inquiring about the possibility of receiving material from the workshop.

The workshop was characterized by short presentations followed by considerable
discussion and time for questions and answers. This format seemed to work well. The
late afternoon capstone to the workshop was a public lecture as part of the Space Physics
Laboratory Colloquium Series, presented by Dr. Louis Lanzerotti titled "How does the
Dynamic Space Environment Affect our Technologies in Space and on the Ground."

The workshop presentations and discussion as well as the Lanzerotti colloquium were
video taped. The tapes were edited to include several of the best presentations. Sixty tapes
were produced. A copy of the tape and other workshop materials (copies of presentations
and the Guide to Space Weather Information via the WWW developed by Janet Kozyra)
were distributed to workshop participants as well as others who requested more
information. The availability of the tapes was advertised to the entire mailing list and about

seven additional people requested to receive a copy. A copy of the tape is included in this
final report. We have also compiled a list of space scientists throughout the country and in
other countries who responded to us volunteering to be contact points for media questions.

A copy of this list is enclosed as well and has been extensively distributed to science
writers.

We know of several articles that resulted from this workshop. Articles appeared in the

Dallas Morning News, the Chicago Tribune, and in Time Magazine.

Enclosures:

Workshop Agenda
Video Tape of selected workshop presentations and Lanzerotti Colloquium
List of Space Weather experts willing to interact with the media
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Pocket Guide to Space Weather
Sites on the World Wide Web

Introduction

The web is rapidly coming into its own as a
vehicle for accessing the nation's vast
storehouse of space science information. New

planetary and earth-orbiting satellite missions
all have a web presence. Many national
observatories, satellites, and forecasting
facilities allow access to their near-realtime
data streams through web interfaces. NASA's

archives of photographs and spacecraft
databases are open to web users to browse.

The Purpose of this Guide

There are some fascinating sites out there, if

you take the time to travel the web's highways
and byways. Unfortunately, this can be a time
consuming exercise with many detours along

the way. During preparation of this guide in
the wee hours of the morning (when web traffic

is lightest), I was enticed to review the entire
cartoon archives of Doctor Fun. Then

expended considerable time and energy
making my way through the web's Nerd test -

only to be ranked as a mere Nerd-in-Training....................................... - ............. _-_

DOCTOR FUN 2,,.-*.,,,

How new technology boosts produ,.-_try

.:i 'aEl_
A TILTED VIEW by St4tve Breen

It is certainly true that the main

strength of the web is the variety
and quantity of information it
houses. To navigate in this
environment, it is sometimes helpful
to have a roadmap to identify

interesting sites and streamline

your entry. With this purpose in
mind, we spent some time visiting

space weather and space physics
web sites all over the world to

identify some of the most visually

appealing and user friendly ones
among them. Within this pocket
guide, we try to describe the special
features of these select web sites

as well as to provide information on
sites which contain hot links to

more complete lists of space

physics related sites.



A Virtual Space Weather Library
The world wide web is a browser's paradise of on-line tours, books and multi-media
exhibits related to space weather and space physics. This section contains a
selection of some of the best and most complete sites.

Concise and visually-appealing
tours of space weather and related
topics from the Space Science
Institute.

h ttp ://la sa gna. colorado, edu/

ExploringSpace/Space Weather/1. htm l

http ://lasagna. colorado, edu/

ExploringSpace/Tracking TheSun/1. htm I
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Sample of other Space Science
Institute web pages.

. - , L,

netlc Storms

http://lasagna, colorado, edu
/ExploringSpace/Space Weather/

WeatherReport/1. h tml

http://lasagna, colorado, edu/

ExploringSpace/SpaceWeather

/RippingStorms/1.html 3



III Ir_llLil.|p|, LU|IU _)_Ol.IO LUUQLIIO! Ollld 1111 I.IBIlIIlll ro_ .... I

'_'_'_ h ...... _ *' ... _._.-5_,¥,_ ....
_http ://n4s_l Jl_ro.ka .se/_41rik/Sp4QtW I .ht_l

LUND SPACE WEATHER
AND

ARTIFICIAL INTELLIGENCE
CENTER

The Stanford paintinfl 8how_ the heliospheric current 8beet tnd
_'._ po_ition..Thimdkin__ of Earth, u I_inll imfide tl_

nil 80ZSLrpaun_ tad m-gnefic field makes it euier to
tmdersUmd how the _ can affect technoloBictl
u_ntternn, lllobal clin_te and endanger human life.

]_LzmSZ.dld.-Sa_P_ZZ.Zt, L_b_ 'with the use of
artificial neural networks and other methods of artificial
int_ll/lgence.

D. . _ - S,._Ma,,_
Co.,,.

Very complete set of materials
on space weather, the effects of
space weather on technologies,
the types of forecasts and

research data sets including a
listing of current and future
space missions that are

expected to provide important
information.

http://nastol.astro.lu.se/
~hen rik/spacew l .html
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! Whot is spaco weather? ]

The interaction between the pluma and the maEnetic field m tbs solar corona
determines vbat kind of phenomena vill occur in the corona and vhet type of
Space Weather we viii lmve. An unbalanced moEnetic flux causes the magnetic
field lines to open and 8 so called coronal bole (CH) is formed. From the CHs
a fist stream of plasma (the solar wind) expands into the interplanetary space.
From the so called coronal streamers (CSs) a slav stream of plasma is
thought to expand into the interplanetary spm_. The fast solar rind catches
up with the slav solar wind and an interaction region is produced.

rll_tSl_Opl_: 31JO_lB U;l_dtllUf

i iiI
•._|_,_;._'_I _"I °'_I I,_ I _ I . . iq

I s a. I

|IiI Natscape: Space Weather

Stmc_ _,_ather data

General Data:

I _li_;_ _ _I__(li_ )__
C0@_4 _ot_r Obse_aoza _OA_ SEC)_

I ._ioI_ Te_s_ Phons (NGDC_NOAA)_

I __(_uw_._)_

I Worm Dam CenUe C1 for So_-Ten_s_ Pb_cs (_.A.LI_

i en_e _

Solar Da'_:

I ___(_

I YohXoh SXT movies (S_AC)_

Samplings of topics covered in the
virtual library at the Lund Space
Weather Site

http:llnastol.astro.lu.se
/-henrik/spacew2.html

http:llnastol.astro.lu.se

/~henrik/spwfo. html

http:llnastol.astro.lu.se
/-henrik/spwef.html

http://nastol.astro, lu.se

/~henrik/spwd.html 5



[ Spa,, m_,-.io,_ J

The Solar Terrestrial Scienc# Profrram (STSP) comprises SOHO and

CLUSTER, and tbe lntmrnat/onal Solar-Terrestrial Physics Program (IS_T]_),
vith Geotail (ISAS-Japau), WIND and POLAR.

vss launched in July 2'1,, 1992.

W1ND vm launched on November 1, 1994.

_U_L.Y_,_t_resr.hed 80 degree_ south hsliolatitude at 2.3 AU on 13 September
1994.

SOHO vm launcbsd on December 2, 1995.

SOI_ Solm- Oscillat/ons Investigation

k
POLAR/s scheduled for launch in J#muary 12, 1996.

is scheduled For launch in the lint quartsr of 1995.

ACE(Advanced Composition Explorer) m/ssion rill be launched in 1997 and

stationsd at L !. NOAA and NASA Ires completed an _reenmnt that viH
permit data from ACE to be subsmnpled and bro_dcm_d contiuously.
NOAATSpsce Environment Lab viU herevith receive rea/-tmm solar vind

A selection of space missions
relevant to space weather
forecasting and research

http://nastoL astro, lu. se/
~henrik/spacemissions 1.html

" Ne_nformalJon .....
_._;

http://www-istp.gsfc.nasa_gov
/ISTP/istp_project.htmi
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Concise tour of space
weather information
abstracted from a
museum exhibit.

h ttp ://rigel. rice. edu/~ dmb
/spwea.html

Hot Links to real-time

space weather data
and forecasting sites.

h ttp ://spa ce. rice. ed u/I S TP/
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_"I..._.°I-_Ia I_l --• r_j., i_ !
_, h_ IJ.,_l _ I _'_ I _-:t .._w I _ _-,. " ..... \ r m

Shortened versions of
museum exhibits
on Space Weather
and related topics.

'_- "-:i ... '_ELOOMI] TO THE "PUBLIC CONNRC'_r[oN"- - , -:: i_,i.... .. _

In

,- .... .2 =..... - - --, .

k-the- e=_ [otermt Yi _ " ...."_i: " '-_

h ttp :llspace. rice. edulhmns
/connect.html
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Netscape: windows to the Unlverse

Watch For New Web Site
Currently Under Development
- Scheduled for Release
February 28, 1996

Information about the Universe
from the far reaches of space
to the surface of the Earth.

Links to space physics,
astronomy, astrophysics, and
geophysics data
bases.

Initial deployment at
Hands-on-Museum
sites in Michigan.

http :llwindows. engin, umich, edu
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_ IPS Radio & Space Services

Interesting Facts nnd Educational Materii1_

• _ _,_ _**_l

I -- "-z ..:"

IPS Obser_Uo_

• ._.o_ln.,_= _ x... ,_.,. w.,i.,,....
• _ .., :_._ _:....

• _ IOYm

Very complete space weather
information site with lots of
interesting images.

h ttp :llwww. ips. oz. a u/papersl
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_i_ .... --_ Netscape: The Sun in Actlonl ......... [l_

_- _ _- _ _ -_ 8 _ i _

_.,'.,._,['._'_1/_:i1 '_ r__ ,,,_,_ I _ _-'

-_ _ IP$ Rndio&:Space Services

An example of the IPS science
pages

http://www.ips.oz.au/papers
/richard/sun_action.html

_ Netscape: The Sun

® The Sun ....

An enjoyable multi-media
exploration of the sun.

http ://seds. IpLarizona, edu
/nineplanets/sol. html
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-,-_- ....-, i_t_i_l_ - _,_ii_L ,i _ ....
On-line review of the
Earth's magnetosphere.

h ttp :lllepmp. gsfc. nasa. go v/
Educa tion/intro, h tml

Award winning article on
the solar wind.

http ://www. telegraph, co. uk/

et/access ?ac= 118215403348&pg=
//95/8/17/sciflo 17. html
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Image Intensive
tour including the
sun and the earth's
plasma environment.

http://ispec, ucsd. edu/virtual/

http://ispec, ucsd. edu/
virtua l/earth, htm l
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ONLINE MATERIAL FOR THE SUN ::

[

I_ •Yohkoh SXT Movies

Sample of ISPEC
HOT LINKS

h ttp:l/ispec. ucsd. edu/
virtual/sun.html

Movies of the Sun
in Soft Xrays

http:llumbra.gsfc.nasa.gov:80/

yohkohlmovies/SXT_movies, html
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_" "_---_= Netscape: Sample Solar Oata (:_-_

Ir_'_,] _' ,I b_ I _"' i
L_,l_:,lh(tp :l /nss_.Qsfcs_u.a.r.lov lsolir lsir_lo_lmcg,s.hb'nl

7

Sample Solar Data

H-_ph-_---p

Provides insights into the uses
and interpretation of various
types of solar images.

http://nssdc. gsfc. nasa. go v/
solar�sample_images, html

15



......... Netscope: _,'_;-- Of The $olor $_stem ...................................... -_

,_I_ t*_,i_.aJ-_'_-I__ I _il:_;I • • I
b_'ir_F_T?_:_t _- I_- i l I _ --m

Image-intensive tour of the sun
and planets.

http://bang.lanl.gov/

solarsys/homepage.htm
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Lm_t_'l: Ihttp :l/'_e'_,ham.vcar .e_u :80/pulbl_/slides/sl_Je$ J_tml Very informative and

visually appealing slide
show of solar

phenomena.

r.-+ ---_- o..................................................................................

P_me excel]rex!hypexlext nmm_ on the _ me w_kbk at:

• Cbetbont_ end WhO's (_1_¢_) _ _..A _tt_//,_m_f_.-_,_

• t_ U_ Ha_la_ _Ok_t_a_'_ ._'zet_n_ Peak Ob_rva_rv exh_

• _e Ro_lOmmetebO_mry'_ Ioet_, .2_t._41C_.3EDX_ ..... "

Useful Hot Links

http ://www.hao. ucar.edu :80
/public/sfides/slides.html
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Atmospheric Phenomena in the Virtual Library

..... Nots¢opo: Rod Sprites and m!,,. Jots --_ ...................... ar t

_"R"'II "m_sC_J"'_ I _,,_-,"I_"_',I_ :_:i_]

i,_iRed Spyites and BlueJeiS _!-_ .:::_!_.

New Phenomena

Web site offering images,
historical notes and research

summary of the curious,
newly-documented upward
lighthing discharges.

h ttp :llelf. gi. alaska, edu

/sprites.html
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Breathtaking Auroral Sites

A gallery of auroral images
from Finland.

': .

http:llspace.sgo, fi
/h tmlsljpics.h tml
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t,ml_ Net$cape: Auroro Oorealls - th,e northern lights

_Ik_: f!_:_-" m_V_'_ __L_._'_,. L-'n_-_-_--_ '................... :1
',_',",,,' _°,_" _:'"_" I _'._,::1 _1 _`_ I " " -

__I_ Netscape: Aurora Borealis - the northern lights, Introducllon _|

_"_"'_'1 _""_"I "- " _......

Interesting source of information

on the aurora and its history.

http :llwww. uit. nolnpt/
nordlyset/waynorthl
O0-innhold.en.html

http :llwww. uit.nolnpt/
nordlyset/waynorthl
01.en.html ZO



_" Beautiful auroral images
from No_hern Michigan.

http ://www.geo.mtu. edu
�weather�aurora�

Lo_l_li _l http :l / w v .itis ,lo v .i.l l ptipit- i l r lch ir d/ lur or l l--l oqllllLl _ |= .h_ |

. -' : , :- '77J{{*-:,' 77,'7".- "'. _b. <

1IPS Radio & Soace Services ,_- ,_:,,_,,_

Are Auroral Sounds A

. Colin Keay, Umve_'_

An exploration of the
myste_ of auroral
sounds.

http:llwww.ips.gov.au/papers/
richard�auroral_sound_ explan.html
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SU!

Effects of the Space
Environment

Discussion of the impacts
of the space environment
on humans with an

interesting section on
radiation hazards.

http://medlib.jsc.nasa.gov
/intro/humans. html

22



.................... Netscope: National Space Weather __-_Z_-........................ =_)_

_::_:_:National Space WeatherProgram ii!_":

....... pl menmti _" Im e on Plan

" '_ ..... .... Draft 12/7/95 -

7/_L_trb • d.r4n'doc_m_,zC aot..,fercmmai_ ardm_ P_ose e-m_dl commenu m_
Io Rich Behl_kb, Egec_k_glH_, Upper A_oSphem Reseq_A Section,D1v_sk_of _IQe_c

8clnas, Haaonal ScJ_ce Pou_dmtfon, e _nll_ rbeb_u_nsf.¢ov,

A _ Ca_b_

C. W)_ N_ds sobe l_w

L_: Iht_ :l/'='vw _sf,_ov _1019eo tttm/tntro _trn ee 1

"_"_"1 _'_"! _ 1 _="' l=""'_l' _'_'_ J i

Space Weather Prediction
Infrastructure

Draft Interagency Space Weather

Implementation Plan

http://www, nsf.gov:80
/geo/atm/nswp. htm

http:/Iwww.nsf.gov:80
/geo/atm/intro.htm#a

23



Handy reference for defining

space weather terms.

1_l_i] Notscapo: Space Scientists' Personal Home Pn_es

++0+I'_I e+l-_I+-:'I_I_I +_+I::+_..;::+:

_':I "_+:'_.'_''+/',/"_._'"_._L .................................... ,..... .i: i.:+..+..-:

_ • : Who's Who in

Directory of Space Scientists' +P

HomePages ..

http://web.ngdc.noaa.gov!
stp/GL OSSA R Y/glossary.html

Links to the web home pages of
space scientists (not
comprehensive but growing)

http ://igpp. ucla. edu
/spa/scientists.html
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Real-Time Data and /-orecasting Sites
Unprecedented access to real-time data streams is now available on the web for browsers who
want up to the minute knowledge of weather conditions in space.

Real-time information on solar
conditions and the state of

the Earth's magnetosphere are
available at SEL's web site.

Space Weather predictions are
made daily. The following
brief bullets describe the types of
real-time data displayed and what to

look for in these data displays.

An image of the solar disk in

H-alpha line is provided daily. This
type of light originates in the
chromosphere (which lies just above
the visible surface). Solar active
regions (flares, plages, filaments,
sunspot groups) are easily seen at
these wavelengths. A large solar
flare can release up to 1032ergs in
1000 seconds and fills space with
ultraviolet light, xrays and energetic
particles.

The xray fluxes, plotted in this panel,
are the total fluxes arriving from the
sun as seen at geosynchronous orbit
,by the GOES satellites. Flares

greatly enhanced x-ray
fluxes which reach the Earth within 8
minutes from the flare site on the sun.

The levels here are low originating
from a quiet sun. Enhanced levels
can be seen associated with flares.

Flares are classifed by their xray flux
output as:

Class Xray Flux (xl() 6W/m2 )
C 1-10

M 10- 100
X > 100

http://www, sel. noaa.gov
/today. html 2.5



http:l/www.sel.noaa.gov
/today.html

This set of panels provides an
overview of conditions encountered by
satellites at geosynchronous orbit.

Clicking on any panel to get an
expanded view and some explanation
of the plot parameters.

"he first panel gives the summed

proton flux over several energy
ranges. When the >10 MeV proton
flux (red line) reached a flux >10
protons/cm2/s/sr), warning of a
suspected proton flare is issued.
The dashed line indicates the level at
which satellite anomalies have been

seen.

second panel gives the summed
electron flux over several energy

ranges. When the >2 MeV flux (red
line) exceeds 1000 electrons/cm2/s/sr
a warning is issued. At this level,

problems with spacecraft charging are
known to have occurred.

p is a measure of the
geosynchronous magnetic field
component -parallel to the Earth's
rotation axis. If this field becomes

negative on the dayside, the outer
boundary of the Earth's

magnetosphere has likely been
pushed inside geosynchronous orbit
exposing spacecraft to negative and

highly variable magnetic fields.

last panel gives the estimated
planetary K index, which is a measure
of the irregular variations in the Earth's
magnetic field. The variations reflect
the degree of magnetic activity
(storminess).

Kp value Conditions
4 active
5 minor storm

>_6 major or severe
storm
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Solar images come in various
wavelength ranges and each of these
images has something different to tell
us about conditions on the sun. A brief

explanation is given for each type of
image along with tips on what features
are of interest.

The first two images are views at
different resolutions of the sun in the

red H-alpha emission line of hydrogen.
This emission comes mainly from the

phere (the layer just above the

sun's visible surface). Active regions
(i.e., flares, plages, filaments, and
sunspots) are highly visible at these
wavelengths. Solar active regions are
associated with the development of
magnetic storms at the Earth.

The third image is a view of the full
solar disk in He 10830 emission. From

this emission line, information about

the sun's corona (the sun's outermost
layer, visible during eclipses) can be

Active regions and
prominences appear black, while
coronal holes (associated with

recurrent magnetic activity on the
Earth) appear light.

The final image shows the polarity and
surface distribution of the sun's

magnetism. Dark regions have south
polarity, bright regions north polarity.

usually appear in groups of
two with opposite polarity. Polarities
are reversed as you move from the
sun's northern to southern hemisphere.

http://www.sel.noaa.gov
�images�950707. html
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http://umbra.nascom.nasa.gov
�images�latest. html

The latest SOHO images
of the sun

Extreme ultraviolet emissions

come from regions of the sun at
extremely high temperatures - the
chromosphere (just above the
sun's visible surface) and the
corona (the sun's outermost

layer).

Mystery of the SolarTransition
Region

One of the current solar

mysteries is how the corona is
able to maintain extremely high

temperatures (> 1 million K) while
the chromosphere (seperated
from the corona by only a thin
transition region) has a
temperature that is 100 times
cooler. This question is one
major focus of the SOHO mission.
The images on the left are of
spectral lines that form in thin
altitude ranges within the
transition region. Using these
images, scientists hope to
understand the structure of this

layer separating the
chromosphere and corona.

• In addition to exploring the
transition region, these images
can provide other important
information. The third image
shows emissions from Fe XV (14
times ionized iron) which forms at

temperatures found in the corona.
Million degree coronal loops,
when they occur, are visible at
this wavelength.

fourth image is in Hell 304 A,
which forms at temperatures of
-80,000 K. Such temperatures
occur in solar eruptions and
coronal loops, making these

structures easily visible.

28



b

hftp:#umbra.nascom.nasa.gov

/imagos/latost.htm!

.Soft xrays reveal the presence of
very hot gases (>2_ million K).
Because solar flares and active

regions heat the gas to extremely
high temperatures, these

structures appear clearly in soft
•xrays images. The rest of the
sun is dark, since its temperature
is much lower.

is a solar magnetogram
which shows the polarity and
surface distribution of the sun's

magnetism. Dark regions have
south polarity, bright regions
north polarity. Sunspots usually
appear in groups of two with
opposite polarity. Polarity
reverses when moving from the
sun's northern to southern

hemisphere.

Information about the sun's

corona (outermost layer) can be
inferred from He 10830 emission.

Active regions and prominences
appear black, coronal holes
(sometimes associated with
recurrent magnetic storms at the
Earth) appear light.

Images the chromosphere (shell
of gas several thousand

thick above the sun's

visible surface). This emission
clearly outlines the boundaries of
supergranules (large convection
cells) that extend into the
chromosphere from the
underlying photosphere (sun's
visible surface.

This is an image of the corona
taken after blocking out the sun's
visible face with an occulting
disk. Features which may

appear include giant expanding
bubbles called coronal transients

and coronal mass ejections
sometimes associated with

magnetic storm on Earth.
29



Solar Images from the
150 Foot Solar Tower

http :llwww.astro. ucla. edu
/ulrich/150ft.html
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Tl_e l_es am l_d_ld h m4d-l_w es sok0r vlad dam is r_elved at l_e HOAA 8_e _m _er (gEC). They am

de_i_ed so be _ ush_ a W3 brewer _a_ suppor_ dyaan_ documen_ _d Ible_ (NeUcupe TI. ! or ira, foz h_m:u).

dall ai_ pil_did fcl operaliollal use lh_ugh llreement wllll _ [n_r,_al_nal Salar-Te_ Physlc_ _¢iei_e Int_tR_ -

I_TP. _ sbo_kl _ be puba_ed or ct_,t vttJ_ut fh_ con_In_ _be P-_al Ins_a_ (Pl) of _ WIND expem_at of

meze_ (ple_u see b 131 _ _,_ugh _e WIND Con_c_ _k belo'_).

SPACE.WEATHER: . ". ..-

Latest Observations from the

I$oulh Du_k

can never step in the same
river twice because the river

is continuously changing as
it flows by you. Like the

river, the solar wind changes
speed, density and structure
in an ever-evolving outward
flow. The solar wind is

formed as the sun's topmost
layer, the corona, blows
outward into space. The
interaction between the solar
wind and the Earth's

magnetosphere is
responsible for triggering
magnetic storms.

http ://www.seL noaa. gov
/wincYrtwind.html

At this web site, maintained

by Rice University, the solar
wind information, returned by
the WIND spacecraft, is
displayed on a series of dials.
In the first row, the solar wind

density, speed and pressure

are indicated. Average solar
wind densities are -3-10

particles/cc. Average speed
is -400 km/s. However, in
high speed streams,
velocities can reach or
exceed 600-1000 km/s.

In the next line of plots, the
magnetic field embedded in
the solar wind flow is

displayed. Average magnetic
fields are -6 nT but can
reach 20-30nT. Southward

interplanetary magnetic field
values are associated with

the development of
geomagnetic storms.

h ttp ://space. rice. edu
/ISTP/dials.html 31



Space Weather
Forecasting Services

Predictions by the Big Bear
Solar Observatory of
impending solar flares and
the development of active
regions on the sun.

_ :_I .;a.:l,.._I._ I,_ !:i,,_':I!!_.I::_I; ::77..._

http ://sundog. caltech, edu
/WWW/bear.html

Daily forecasts of solar
activity and of the occurrence
probability and magnitude of
associated geomagnetic
storms.

&.__I " " : ...." "

It_,T_IXI_]I _ Oll_l_ .....

_ 10111/1 "t :

http ://www.seL noaa.gov
/forecast.html
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At pmsenl,,here m tenRegionalWarning Certms _c_amd amm,_ theglobe Thesecem_e_a.m localedin
B_ (Cki=a), Bo_Ide_(USA), _.bsco_'(R_s=), Pans (Fnug'e), Ne,.¢Dellu (ladia), Cea_.-a(Camda),
Prg= (Czachl_,p_lic), Tokyo (lapin), S'y_ .'3"(AaCralia) aM W+_a+_ (Pobad). A daa exchange=ched_
opem_ "v_h e_zh centre providing aM relaying daa to the othercean_, Thec¢=n, m Boatter ple_ a _pecial
role _ World Wanm,g Agency', acting e_ahub for duaexchelge aM fon_._s.

The d=a excheaged are highly vamd m amae aM ia foma, nagag f_om sat_le fore=_s or coded
inforraaion qpto more complicatedi.'_t'onaa_onsuch _ lmge_. An waportarl _ of th. tits exchange
sy._em,..tt_ RWC= often haw accessto c_ta from taaoi_ewm=ae=ano, availeblef_omthesc,.ouf_
commum 9" ua=smg,,,n_Exchangetkroagh IUWDS malu_ the_ _hta avadable_othe vi_r i_ra=ioaal
sc=entzf_caM _er comm.ua_.. The pmae _=on for the ex=teace of the Re,pore1Wa,mmg C4_m I. to
pmv,.da.erv-_-e=tothe sc-mif-- aM met commm==a. ,nkia theizova _g_o_, _ _z,nc_
com'gstof fozec_ or wtm'u_s of dgstm_oazx:_sto the r.o_rterteslrieleme_onmen_."['ha_mge ofthe locet]o_
ofRWCs r_,su_sm awry la,_edivez_yrathe m=e_softhesef_. An m'q0o_temlfe_u_oft.heIUWDS
system= th=RWCs areabletotoxin.tactaM dizectthei_=e_=:_tothespecific_ oftheirova
c_omel_.

Use_ of;he sezv=_ of RWCs mclode: highf_eqoe_7 (HF') radio coramta_c=o=; mineral_,-'vt_=, =mg
geoph_ic_l techmq_s; po'ver _ aMp_lme autho_es; ope_ors of ,_eRites aM a horn of _mntemial
aM scieaif/c _ers. The iz_m_mg soph_ica_on aM sen.s=z_ ofmodem technologyhasresumedina

stea_texpaodJ1_i'allgeof S[_O]_CatiOt_vhere a'-'r,z)ovlec_geOfthe$OleZter_trla_eIw'Ro_ei,_i_11"tlporta1"t.

Information on the nature of and
services provided by the World
Space Weather Service can be
found at this site.The world's
real-time space weather services
are provided by ten Regional
Warning Centers (RWC's) listed
within this site. These centers are
responsible for monitoring solar
conditions and predicting
solar-terrestrial activity.

http:llwww.sel.bldrdoc.gov
/_uwds/overview.html
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Weicometo theIPS Radio & Space Services WWW server.

Web site of the Sydney, Australia
Regional Warning Center.
provides a long list of services for
commercial and other users
whose activities make them
vulnerable to space weather
effects. Contained in this site is
an extensive library of space
weather information including web
pages detailing the impacts of
space weather events on
technologies.

h ttp ://www. ips. oz. a u/

http ://www.ips. oz.au/rwc
/current/index.html#solobs
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Cm i _ l: "'_'i I+4_NelscsPe: IPS $1]_neV_ R_C_ - Curronl_:_ _S°ler'Terrestrlel_,_'_ £nulronment

I_ +'"/_ih_l_l _ I _ J," t _I

/

............+ .... Geomagnetic

l_st _ 1112 ha's, Monday 19 Feb IN LT L_

GeolmgIDtlLo fig14 at Lel_nth: Quiet tO _ttl_

[ O _ t _ _le O O 1 : _ [ Ob eO _ £ _ e Z I ? FOb

Lml &llemtJl, 20 2223 3322

Jrodoridulbslrg 6 8

mmm,.._ ,+ +, ? _!+
Observed lp lOt $?Zeb: 3322 1122

ii.

o+oJmr.,_++cPo_t

Last m_latmlill2 in. UeI_L r 19 Feb 199(5 LT

19 Feb • Q11/llt to mettled
20 rob- • ;: Qstet

21 Fib _6 _L1LI t

I.eam_oah K-indlo_

Last updated 1059 ht,'s, Monday 19Feb 1996 LT

Learmonth K _ncl/ces data for" 18 F'eb 96

_ L"TTLE_

+mill++
. +

Last al_latnd,t tl2 hes,Monday 19 Feb 1994 LT ....

&ctlv_ty: ?o_r l_u "

OIS_ewwed 10i? _1 22_z/lq_1_le_t Sum_pot Irunber : 70/$

GOI_ :mte2.t_¢o' dlltl ior 17 rib

De]LIT _ntotol_ Irlllonmo _1 _*Vi 9.0[*04

De]LIp Proto_ ]Fluorite _]LO HOT: I. ?E+04
Delly Eleetrlm Flulmco )2 IloV: i. 51F*07 {normal)
Z-zuy beckllz_und: K/.0

FlmlmCO (fl_L_ aCCU_i_tl_ll ower 2"!_0)/ ©12 nte_r-dty

Sola: Forecut

Last_ 1112 hn, Monday 19 Feb 1996 LT

19 Jilts _ 20 Feb 21 Feb

Actlvlt_r • _ ' very low " Yezy loqr Very log : _" "_:-_ '

Fedlleat_ _ _ expected lone eXl_cted Mole expl©twd . • ....

rorecmlt 10.? ca fll_z/lqtUtv1111112 _:ulpot Httiber for 19 Fsb: 7218

Geomagnetic activity forecast.

Illustration of the range of values of
the K-index associated with

difference levels of magnetic activity.

Solar activity forecast.

http ://www. ips.oz.au/rw c
�current�index. html#solobs
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Real-time and near real-time data
service for solar, magnetospheric
and ionospheric measurements.

NO'tL __I= =_mt-mmi== =_-_ dml=_D. --,_ =idW N _ =====o=_,-- _u_

o_

.... _:-i. """ ._+

http :llh iraiso.crl, go.jp/
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Ial

L=o_im: lhttp ://d_.gi *'l_a I_J/'pfrr / AURORA/NOTES J4TN

Geophysical InstituteAuroral Activity Forecast
Notes ......

The _e]Ov auroralac_vltvf_ glv_ ap_r_l fdeaofI_ ]mmlofipmmspe_k:_ l_atcem_ o_ _ _ _

_- __ _ _ _ _a __, _o _ _,it, md __, _ _
_u_______

wh_e m_tec_m forum_m_ _. Mo_ClS_, _ ibm _ s.boo_ +_;_

a se_rm _ v_tc_er, _ien to s_e_ _e n_h_ from _bo_ 10 P.M_ z) 2 ,q,M. _ _ _ _

A'ezmslecdv/tTaendsaocm_etn raves durb_ *,,,evtmz_, "l,lz_him ca,_ i[_mpo41_ _. _ 4_ _ _

Predictions of the
location and extent of

auroral activity.

http:/Idac3.gi, alaska, edu
/~pfrr/A URORA/INDEX. HTM

http :lldac3. gi. alaska, edu

/~pfrrlA URORA/NO TE S. H TM
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Energetic auroral octJvlt¥, with the aurora occurrk_ soullih of F_.

Comparison
between the

predicted
auroral oval
and
statistical
auroral ovals
for various

activity levels
provides a
dramatic
indicator of
the current
level of

magnetic
activity.

http ://dac3. gL
alaska.edu/

~pfrr/A URORA/
PREDICT/

CUSTOM2.HTM

Statistical Auroral Oval Maps

Low Magnetic Activity High Magnetic Activity

idlNmum aul_ral actb_ity, vdth aurora occurring mainly north o f tim ,o_cti¢ ComIL Mmdmum activity wflh the _ vislsie ovw most of the _ U S
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. :_-_i_:. : .__ .

lilt ,_iiiii__. Netscape: RIIR2 FAC lill_

;.._: l_tp ://hurlb_t ._$ol _lu ._O/Fr ej4/S_Q A_I/Pr etr_mt it_r,s tfac.h_ml : ,;_,

"_',',',d'_ _ I ".,s-,',_l_-_i.i'::i IL ....

Field-Aligned Currents

Field tested method for predicting
the location and extent of the

auroral oval. Description of the
method given along with examples
of its past use.

http:llhurlbut.jhuapl, edu:80

IFreja/SWAZI/

Field-aligned, or Birkeland, current#

(FAC) coi'_IMu_ II_ m_or e_ecu_13num_c couplx_ between m_ne_o_phms and _o_osphe_s, and m

assoc_led w_ auroral _cttwty, We ate assembb_ a rmtw_k p_i_e.m whereby mez l_fl-_

mee._u_mea_ am n_orporated in_ a model of the ma_ot FAC sys_a _o dlspMy the_ probab_ IleOkq_luc

]oca_o_ Th3s es_'_m_o*_ of field-al_ned cum_nt i_&qoca _oWllhLy coH'esponds Io II_ 1oca_Ion of _ au_ml

oval _ is peat of ouz _IN_ Welrllllz dl_noa_c effo1_ ($_ botlom of l_ge).

Severe _,_v*w:,,-_ be w_/d_._pave, 8nd m_y be _'iew_l as 11_ spece _atlnr lank_

_hundel_o_s. For exampk, a la.'Ee slo_'n m Match of 1989 c_us_ lal_e _:tle _x:rnz _ shu_low_

Cax_da. Com.nmzuca_on l_nks can be upset, bo_ fTom sa_ll_e _ du_n_ slom-_s _

disturb_es in the _onouphem which _fect md_o _ 1_dcmwave Isanun_sslolu. An m_)o1"ealt

w_l_r _le onthe World W_le Web _'.

• NO_'s 8p_'o I_Lto_nt Lebonnory_

SWAZI Reports:

We hm_,_ deve_op_l a system of near _eal-tmle notlficatlon of auroral zone e_s using F1_ja "AC"

m_euc fiekl da_- The SWAZI ( ._,_._,_ r._:_"¢'_.v'Aat_usl,Z_._l_e_e_-'_ _poca are au_om_ally

ge_emed and d_s_bu_l _a emafl Io va_ous _ sundry m_exe_ed paxt_s Fu_ber infocmm_ion on SWAZI

repots Is avalMbk in _e pQSTI_R at the 1994 Pall AoU _eeti_ .A subseq_nt sllowi_ at _b_

199_ Spnz_g AGU _ demons_L_ed _ Web _essablil_ty a_ _eak_b_e capabfll_es of 1_e sys_m

O_ au_omalically ge_m_ _AZI _po111s end &sso¢il_ed FAC Im&(es alu av_Mbk.

sys_m remnlb_l _n mliabk Ol_ta_on for app_ox_,m_ely 6 monbhs, afar w1_ch _ _e FreJa

sl_ceci'_! suspe_led notmeJ opemurg pmced_ Having es_blisD_l _ u_llityof _ type of

mon_oi'n_, we ere _efly ant_ipa_ fuztller fl_ht opporlu_t_. Work Is nov i_ p_ 1o dev_k)p

m.u_tu_ed megi"m#ome_r pe_1_les w_t_ s_p]e on-boe.ni process_g Io deli_r _eal-_me n_fonmtlon on

bou_lary k_ca_o_ of _he au_olul oval.

http://hurlbut.jhuapl.edu:80

/Freja/SWAZl/Presentations
/fac.html
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Netscepe: Ra

Radio User's Page

One major impact of geomagnetic
activity is disruption of radio
communications. On this page are
forecasting sites for radio users.
More are contained in the IPS
web pages (see page 33 in this
guide).

h ttp :llwwwlsel/bldrdoc. gov
/radio/radio.html

h ttp :llsola r. uleth, ca
/solar/www/realtime.html
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Space Physics Data Bases and Photo
Galleries of Space Physics-Related Images

The web is fast becoming the most popular means of freely and easily
accessing NASA's immense photographic galleries of celestial objects, the sun,
planets and other solar system bodies as well as the photographic holdings of
other agencies, universities, national observatories and international centers.

Without a doubt, the
NSSDC Photo Gallery is
one of the most beautiful
sites on the web. This
subpage contains links to
hundreds of images
of the sun. The home
page of the NSSDC
gallery also contains links to
images of the planets,
stars and galaxies

http://nssdc, gsfc. na sa. gov/
photo_gallery/
photogal lery-solar, h tm l
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Links provided to
images of the corona
and the solar wind
from the SPARTAN
201-3 data base.

http ://umbra. nascom, nasa. go v
/sdac.html

Navigation panel for
the Sparton 201-3
web site.

http://umbra.nascom.nasa.gov

/spartan/
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Access to the nation's
treasure trove of
archived satellite data
related to space physics
through the NSSDC.

http://nssdc.gsfc.nasa.gov

�space�space_physics_home. html
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http :llnssdc. gsfc.nasa, gov

�space�space_physics_home. html
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The Magnetospheric Yellow Pages

Data Servers by Data Type

Comprehensive listing of archived

space physics data sets by
Institution and type of data.
Contains helpful descriptions of
the resources available at the

sites in the reference list to help
you to decide which sites to visit.

llnmuNioliBmimmlmm

AMPTE

DeI_, asp]ay and _1_ of _m t:om m1_ _dl_ o_u_on_ on
1¢Z (DE lr"_), U_RS, ,M,tF_, _ZA, _-a-i _ c_8 _LO_C_ _.

• Mul]_M S_ace ScOnce Lab M,_,,_ns

MS_L a_ plasma phys_s Ix_u_. _oI _ Io da_ from tl_AMPTE. O_eo, CI_F_o
_, Met0o_t 3, a_d STRV m_o_s. The _hsl'face _s an ezce]_nt one od _e _e of

• _s DaaCen_er (U_-_PDC)

Se]_'tk_,ordem_, amd dlsplayof wMebend ana_Ol_datat:om I_EE i & 2, Dy_u_ Ezplo_r I,
Speco_b 2 PDP, Hewkeye, SSS-A AMPTE, IMP 6, _ In_ul_5. _i_mlld _ _ ou1_

pb.t'ms subnod_ of _be Pkness_ Pklsm,a ln'lerec_za node of Ihs Phnemy DeSs
{PDS-PPD.

CCE

• ,AMP_ _ I)_,_ Cenm

DeM_J, d_play awd a_lysls of _alafrom the ActlveM_nelo•p_ Pq_Ic]o"_
Ez_lmo_-_l_e Compo_on EZl_n_ent (_} ond _ ml_d _ _
_OES, IMP, TRIAD amd o_e_s.

• Coo_z_d D_a Anah_ Wor_s_p_(_]2/_]_ "

[111_x_Id_ on t_e CDAW ¢ampaAgns, da_ _IDrV_S, _a_dda_ glvalMb_ _ Wl_ _t q_IS
Io_ CDAW dabble.

lo "_e CDAW da_.
http://leadbelly. lanl. gov
/spds/data-by-type.html
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Easy access to the
nation's vast storehouse

of solar physics data
bases held at the

NSSDC.

http://nssdc.gsfc.nasa.gov
/solar/solar_home.html

46



Collected images of
the Sun in different

wavelengths of light.

http://orpheus.nascom.nasa.gov
/synoptic/

47



YOHKOH SXT

IMAGES
,__CURRENT
"'_OPERATIONS

__EXTRAS " _
__ '

SOLAR WEB
GUIDE

]b_liL.gK.Z.lm_e w/go,tat. _ '_ _ grr 1,m__e 4,* ipir_ l._ln

Breathtaking collection of
soft x-ray images of the sun
taken onboard the Yohkoh
spacecraft.

http://www.space.lockheed.com
/SXT/homepage.html
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Space weather data
resources at NOAA

http://www.esdim.noaa.gov
�#data-products

http ://www. ngdc. noaa. go v
/ngdc.html
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Beautiful solar
eclipse sequence
from the NOAA
archives

http://www.ngdc.noaa.gov/stp

/ECLIPSE/image/ec_bou 1.gif
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Hot Links to Other Space Weather

and Space Physics Sites

It's not possible to include specific information on every space physics related
site -- this pocket guide would turn into an immense volume. There are fortunately
lists of Hot Links scattered throughout the web that will lead you around the world
and back as you browse. We include some of the more complete lists that we have
run across in our travels. Bon Voyage!

Notscope: Spoce Physics WWW Reference

h ttp ://www. oulu. fi
/~spaceweb/reference.html

51



i

B

Oiilllillllilii|ilillllil

http ://www. oulu. fi
/~spaceweb/reference.html
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http ://www. o u lu. fi
/~spaceweb/reference.html
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• Om_- _ xoc_tv

• ___-_ - . , .'".......,.-.._:._

http:lllepsam.gsfc, nasa.gov
/wwwlsampex.html
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IW ......................... Netscape: Space Sclence Education: NASA Mlsslons

.-e'_:l_l _-I{_,_,NI_,,p,I_-, I:'_'_.IF_-I:._,p] :_i!--

A detailed look at a number of

important NASA missions with

Links to other sources of

information on the web.

Hot

gsfc.nasa.gov/
educationlnasa_missions.html
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http://ranier.oact.hq.nasa.gov

/Sensors_page/MissionLinks.html
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Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Deehr Name Charles

Professor Emeritus - Geophysical Institute

University of Alaska

Fairbanks State AK

907.474.7473 Telephone 2

cdeehr@GEEWIZ.GI.ALASWWW

Zip 99775.7320 Country

Fax 907.747.7290

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Swift Name

Professor of Physics Emeritus

Geophysical Institute

University of Alaska

Fairbanks State AK

907.474.7507 Telephone

swift@gi.alaska.edu WWW

Daniel W.

Zip 99775.7320 Country

Fax 907.474.7290

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Gallagher Name Dennis

Research Scientist

NASA Marshall Space Flight Center

Mail Code ES83

Huntsville State AL

205.544.7587 Telephone

dennis.gallagher @ ms fc.n asawww

Zip35812 Country

Fax 205.544.5244

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Russell Name C.T.

Professor of Geophysics and Space Physics

University of Calilbrnia, Los Angeles

Institute of Geophysics

Los Angeles State CA

310.825.3188 Telephone 2

ctrussell @igpp.ucls.edu WWW

Zip Country

Fax 310.206.3051



Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Emaii

Lyons

Senior Scientist

The Aerospace Corp

SETC, M2-260

P.O. Box 92957

Name Larry

Los Angeles State CA

310.336.5470 Telephone 2

Larry Lyons @qmail2.aero. WWW

Zip 90009 Country

Fax 310.336.1636

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Klumpar

Staff Scientist

Lockheed Martin Research Laboratory

Space Sciences Laboratory.

Department 91-20 Bldg 252

3251 Hanover Street

Palo Alto StateCA

415.424.3288 Telephone

klump @space.lockheed.comWWW

Name Dr. David M.

Z ip 94304 Country

Fax 415.424.3333

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

SWO Forecast Desk Name

NOAA Space Environment Center

325 Broadway

Boulder State CO Zip 80303

303.497.3311 Telephone 2

WWW

Country

Fax 303.497.3645

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Evans Name David S.

Chief. Space Influences on Terrestrial Environmental Branch

Space Environment Center

325 Broadway

Boulder State CO

303.497.3269 Telephone 2

devans@sel.noaa.gov WWW

Zip80303 Country

Fax 303.497.3645



Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Hildner Name

Director

NOAA Space Environment Center

325 Broadway

Ernie

Boulder

303.497.3311

ehildner @sec.noaa.gov

State CO

Telephone 2

WWW

Zip 80303 Country

Fax 303.497.3645

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Hec kman N a me

Division Chief

NOAA Space Environment Center

325 Broadway

Boulder State CO

303.497.3311 Telephone

gheckman @sec.noaa.gov WWW

Gary

Zip80303

2

Country

Fax 303.497.3645

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Singer Name

Branch Chief

NOAA Space Environment Center

325 Broadway

Howard

Boulder State CO

303.497.3311 Telephone 2

hsinger@sec.noaa.gov WWW

Zip 80303 Country

Fax 303.497.3645

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Forbes Name Jeff

Professor

Department of Aerospace Engineering Sciences

Campus Box 429

University of Colorado

Engineering Center AE1-77

BoNder StateCO

303.492.4359 Telephone 2

forbes @zeke.colorado.edu WWW

Zip 80309-0429 Country

Fax 303.492.788l



Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Zwickl Name Ron

Chief Research and Development Division

NOAA/Space Environment Center

325 Broadway

B ouldt.n" State CO

303.497.3029 Telephone 2

rzwickl@sec.noaa.gov WWW

Zip 80303 Country

Fax 303.497.3645

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Onsager N a me

Magnetospheric Physicist

NOAA Space Environment Center

R/E/SE,

325 Broadway

Terrance G.

Boulder

303.497.5713

ton sager @ sel. noaa.gov

StateCO

Telephone 2

WWW

Z i p 80303 Country

Fax 303.497.3645

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Melendez-Alvira N a me

Research Physicist

US Naval Research Laboratory

4555 overlook Avenue

Daniel J.

Washington State DC

202.767.9452 Telephone

melendez@ uap.nrl.navy.milWWW

Zip 20375.5320 Country

Fax 202.404.8090

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Emaii

Chen Name James

Physicist, Principal Investigator of Magnetospheric and Solar Physics Programs

Naval Research Laboratory

Code 6790

4555 Overlook Avenue SW

Washington State DC Zip 20375 Country

2023767.3134 Telephone 2 Fax

chen @ppdu.nrl.navy.mil WWW

202.767.0631



Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Emaii

Moldwin Name Mark

Assistant Professor of Physics and Space Sciences

Florida Institute of Technology

150 W. Universitx Blvd.

Melbourne

407.768.8000 ext 7208

moldwin @pss.fit.edu

StateFL Zip 32901 Country

Telephone 2 Fax 407.984.8461

WWW WWW http://pss.fit.edu/moldwin.html

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Martin

Professor of Physics

Illinois State University

Physics Department

Campus Box 4560

Name Richard

Normal StateIL Zip61790.4560 Country

309.438.5382 Telephone 2 Fax 309.438.5413

rfm @ entropy.phy.ilstu.edu WWW http://www.phy.ilstu.edu/homepage/UCSLKJCSL

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Emaii

Makhlouf Name

Research Scientist

SDL/Stewart Radiance Laboratory

139 The Great Road

Sam U.

Bedt_d State MA

617.377.4203 Telephone

makhlouf@pldac.plh.af.mil WWW

Zip 01730 Country

Fax 617.271.0535

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Jorgensen Name Anders

Grduate Student/Research Assistant - POLAR Spacecraft

Institution Boston University

Center for Space Physics

725 Commonwealth

Boston StateMA

617.353.6363 Telephone 2

ander@ bu.edu WWW

Zip02215 Country

Fax 617.353.6463



Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Siscoe

Professor of Astronomy

Center for Space Physics

Boston University

725 Commonwealth Avenue

Name George

Boston State MA

617.353.7423 Telephone 2

siscoe@buasta.bu.edu WWW

Zip 02215 Country

Fax 617.353.6463

Last Name

Position

Institution

Address

Address 2

Address 3

City

Telephone

Email

Spence Name

Assistant Professor of Astronomy

Boston University
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AGENDA

"What is Space Weather"

A workshop for science writers

February 23, 1996

8 a.m. -

8:30-11:15 a.m.

11:30-12:30 p.m.

12:45 - 2:30 p•m.

Registration, continental breakfast buffet

Room 2238, U-M Space Physics Research Bldg.

Morning session

Room 2238, U-M Space Physics Research Bldg.

Welcome and Announcements: C. Robert Clauer

"What is Space Weather and Why are we Interested: An
• ,lIntroducuon

Daniel N. Baker

Director, Laboratory for Atmospheric and
Space Physics, University of Colorado-Boulder

"Space Weather Forecasting: Who Cares?"
Howard Singer

Chief of Geospace Branch, NOAA Space Environment
Center in Boulder, Colorado

"Geomagnetic Storms and Threats to Electric Power Systems"
John Kappenman

Head of Transmission Planning Department
Minnesota Power

Informal discussion and question-and-answer period.

Buffet lunch for all journalists and scientists with continuing
discussion.

2238 Space Physics Research Bldg•

Afternoon session

Room 2238, U-M Space Physics Research Bldg.

"Nowcasting to Forecasting: Getting Today's Space Weather
Today"

Patricia H. Reiff

Professor of Space Physics and Astronomy
Rice University

"Mining Information Related to Space Weather Using the World
Wide Web"

Janet U. Kozyra
Associate Research Scientist

U-M Space Physics Research Laboratory

°s

°



3 p.m.

4:30 - 6 p.m.

6:30 - 8 p.m.

After 8 p.m.

"Satellites, Research and Space Weather"
Mario Acuna
Goddard Senior Fellow, NASA Goddard Space Flight

Center

"So What if there is a Little Spot on the Sun"
Joe Gurman
Facility Scientist for the Solar Data Analysis Facility, NASA

Goddard Space Flight Center

General discussion and question-and-answer period.

Colloquium Lecture
Auditorium, Francois-Xavier Bagnoud Bldg.

"How Does the Dynamic Space Environment Affect Our

Technologies in Space and on the Ground."
Louis Lanzerotfi
AT&T Bell Labs and University of Florida

Laboratory research demonstration of The Upper Atmospheric
Research Collaboratory (UARC), featuring coordinated ionospheric
observations in Greenland, and data from the WIND satellite.

Room 2520 Space Physics Research Bldg.

C. Robert Clauer
Research Scientist

U-M Space Physics Research Laboratory

Dinner at one of Ann Arbor's excellent restaurants for all scientists

and journalists who wish to attend.

Continuing UARC supported experimental campaign operations
and opportunity for additional follow-on participation and
interviews by journalists.

?



Committee on the Future of the U. S. Space Program, and membership on the Vice
President's Space Policy Advisory Board. He has been elected to the National Academy of
Engineering, and the International Academy of Astronautics and is a Fellow of the
American Geophysical Union, the American Physical Society and the American
Association for the Advancement of Science. He has published over 400 science and

engineering papers and is co-author or co-editor of three books. Dr. Lanzerotti will present
a colloquium lecture titled: "How Does the Dynamic Space Environment Affect our
Technologies in Space and on the Ground"

Dr. Patricia H. Reiff received the Ph.D. from Rice University, Houston, and is now
Professor of Space Physics and Astronomy there. She has been active for over 20 years in
the area of solar wind-magnetosphere-ionosphere coupling. She is a Co-Investigator on
the Magnetic Field Experiment on the POLAR spacecraft (to be launched January 1996),
and a Co-Investigator on the PEACE electron spectrometer on the Cluster suite of
spacecraft (to be launched April 1996). She is the liaison between real-time solar wind data
from the WIND spacecraft and the real-time Magnetospheric Specification and Forecast
Model at Rice. In addition, she is the PI of a public information program "Creating the
Public Connection" which brings real-time Earth and Space data to schools in the form of

interactive computerized displays (both as physical kiosks in the Houston Museum of
Natural Science and as web-based information servers). This project, funded by NASA's

Digital Library Technology Program, has brought space weather to over 100,000 museum
visitors and over 100,000 web visitors last year. She will present "Nowcasting to
Forecasting - Getting Today's Space Weather Today"

Dr. Raymond G. Roble received the Ph.D. from the University of Michigan and
currently is a senior scientist at the National Center for Atmospheric Research (NCAR) in
Boulder, Colorado. His research concentrates on the chemistry, physics, and dynamics of
the upper atmosphere and on global atmospheric electricity. He has constructed a hierarchy
of general circulation models of the coupled thermosphere-ionosphere-mesosphere system
and his most recent model is called a thermosphere-ionosphere-mesosphere-

electrodynamics general circulation model (TIME-GCM) that extends over the 30 to 500
km altitude range. These various general circulation models have been used to analyze data
from the NASA Atmosphere Explorer, Dynamics Explorer, Solar Mesosphere Explorer,

and Upper Atmosphere Research Satellite. He has served on numerous national and
international committees and has authored and co-authored over 230 publications. He is a
fellow of the American Geophysical Union.

Dr. Howard Singer received the Ph.D. from the University of California, Los Angeles
and is presently the Chief of the Geospace Branch at the NOAA Space Environment Center
in Boulder, Colorado. He is the responsible scientist for the Geostationary Operational
Environmental Satellite (GOES) spacecraft magnetometers and the Lead Scientist for the

GOES Space Environment Monitor instruments used for space weather operations, which
includes monitoring and predictions. Prior to working for NOAA, Dr. Singer participated
in the joint AF-NASA Combined Release and Radiation Effects satellite (CRRES) program
used to examine the effects of space weather on spacecraft systems. Dr. Singer spent one

year as a reserach scientist at South Pole Station, Antarctica, currently conducts research on
geomagnetic disturbances that affect human activities in space and on the ground, has
authored or co-authored over 70 publications and is a Co-investigator on the POLAR and
CLUSTER satellite missions. He will present "Who Cares about Extra-terrestrial
Weather?"
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WORKSHOP PARTICIPANTS

"What is Space Weather?"
A workshop for science writers

February 23, 1996

Dr. Mario H. Acuna, Goddard Senior Fellow, NASA Goddard Space Flight Center.
Dr. Acuna received the Ph.D. degree from The Catholic University of America in
Washington, D.C. His interests have centered around experimental investigations of the
magnetic fields and plasmas in the solar system. He is US Project Scientist for the
International Solar Terrestrial Physics Program (ISTP), a joint international research effort
by Japan, Europe and the US involving more than 1000 investigators and the launch of
nine spacecraft in the early and middle 1990's. He has participated in numerous satellite
experiments and missions, including the Explorers 47 and 50 missions, Mariner 10,
Pioneer 11, Voyagers 1 and 2, MAGSAT, Project Firewheel (Germany, Canada, USA &
UK), Viking (Sweden), The Active Magnetospheric Particle Tracer Explorers (AMPTE),
(Germany, US, UK), the International Solar Polar Mission (currently ULYSSES), the
GIOTTO mission (ESA) to comet Halley. He is the Principal Investigator for the Mars
Observer Magnetic Field Investigation, launched in 1992 and to be followed by Mars
Global Surveyor in 1996. Dr. Acuna has published over 70 refereed scientific papers and
has been honored with several distinguished awards. In 1985 he was selected by the IEEE
Magnetics Society as one of three Distinguished Lecturers to speak on the subject of Space
Magnetometry.

Dr. Daniel N. Baker received his PhD from the University of Iowa and is currently
Director of the Laboratory for Atmospheric and Space Physics at the University of
Colorado at Boulder and a Professor in the University of Colorado's Department of
Atmospheric, Planetary and Astrophysical Sciences Department. Dr. Baker has devoted
much of his recent research effort to understanding magnetospheric substorms. He has
shown how these disturbances contribute to anomalies in the operation of near-earth
spacecraft and has developed nonlinear (chaos) models of substorm processes. He is the
author or co-author of approximately 280 scientific papers in refereed journals in the area of
space research and he presently serves on several NASA advisory committees. Dr. Baker
is a member of AAAS, Sigma Xi, International Academy of Astronautics, and is a Fellow
of the American Geophysical Union. He will present "What is Space Weather and Why are
we Interested: An Introduction"

Dr. C. Robert Clauer received the Ph.D. from the University of California,

LosAngeles and is a Research Scientist and Adjunct Professor of Atmospheric, Oceanic
and Space Physics at the University of Michigan. He is a principal investigator on several
projects which utilize ground based instrumentation in the arctic and Antarctic in

coordination with satellite measurements to investigate the coupling of energy between the
solar wind and the Earth's magnetic field and ionosphere. He is also a Co-Investigator on
the POLAR Satellite mission. He is an Associate Editor of the Journal of Geophysical
Research -- Space Physics and is an author on over 60 research publications.



Dr Joe Gurman received the Ph.D. from the University of Colorado, and is the Facility
Scientist for the Solar Data Analysis Center at Goddard Space Flight Center in Greenbelt,

Maryland. He was the Solar Maximum Mission (SMM) Project Scientist from 1986 to
1989, and the Instrument Manager for the Ultraviolet Spectrometer and Polarimeter

(UVSP) on SMM from 1985-1989. He is currently a Co-Investigator on the Extreme
ultraviolet Imaging Telescope (EIT) on the SOHO satellite. His research concentrates on
sunspots and the sun's outer atmosphere. He will present "So what if there is a Little Spot
on the Sun."

Mr. John Kappenman received the Electrical Engineering degree from South Dakota
State University and is presently Head of the Transmission Planning Department at
Minnesota Power. He is undertaking research on magnetic storms and their disruptive
effects on electrical power systems and is leading a design team to develop mitigation

techniques. He is a senior member of the Institute of Electrical and Electronics Engineers
and the Power Engineering Society and is the chair of the Transmission and Distribution
Committee. He is Chair of the Industry Advisory Board for the University of Minnesota -
Duluth Electrical and Computer Engineering Department. He holds a US Patent for his
invention of a Static Phase Shifting Transformer. He has over 30 publications on the

subjects of geomagnetic disturbances, power electronics, and the analysis of lightning

impacts on electric power systems.

Dr. Timothy L. Killeen received his Ph. D. from the University College, London and

is presently Professor of Atmospheric and Space Sciences at the The University of
Michigan. Major area of interests in physics and chemistry of the Earth's Upper
Atmosphere. He is the Director of the Space Physics Research Laboratory, The University
of Michigan, and is an associate editor for the Journal of Atmospheric and Terrestrial
Physics. Dr. Killeen has authored and co-authored over 120 publications in refereed

journals.

Dr. Janet U. Kozyra received her PhD from the University of Michigan and is
currently an Associate Research Scientist at U of M's Space Physics Research Laboratory
within the Department of Atmospheric, Oceanic and Space Sciences. She has participated
in a number of NASA science missions, first as an Interdisciplinary Scientist on the

Dynamics Explorer satellite team, as a guest investigator on the Anomalous Magnetospheric
Particle Tracer Experiment/Charge Composition Explorer (AMPTE/CCE) science team and
as been recently selected as an interdisciplinary scientist for the Thermosphere-Ionosphere-
Mesosphere Energetics and Dynamics (TIMED) spacecraft mission which is currently in
the development phase. She is actively involved in developing content for a earth and space
sciences information site on the world wide web called "Windows to the Universe" which

provides a linkage to NASA's space databases and is supported by NASA's Office of High
Performance Communications and Computing. She is an associate editor of Geophysical
Research Letters and a member of the National Academy's Committee on Solar and Space

Physics (CSSP). She was a recipient of the 1992 University of Michigan Outstanding
Research Scientist Award. She will present "Mining Information Related to Space Weather

Using the World Wide Web"

Dr. Louis Lanzerotti received the Ph.D. degree from Harvard and is a Distinguished
Member of Technical Staff at AT&T Bell Laboratories, and Adjunct Professor of Electrical

Engineering at the University of Florida. He has also served as Regents' Lecturer at
UCLA. His principal research interests include space plasmas, geophysics, and

engineering problems related to the impact of space processes on space and terrestrial
technologies. He has participated on or chaired numerous national and international science
and science policy committees, including two terms as chairman of the Space Studies
Board of the National Research Council, a member of the 1990 Vice-Presidential Advisory


